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Valuing the Non-Agricultural Benefits of Flood Irrigation in 
the Upper Green River Basin
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Introduction
Flood-irrigation practices in the Upper Green River 
Basin (UGRB) of west-central Wyoming generate 
return flows, which support late-season stream flows 
and groundwater recharge. In some locations, water 
quality issues such as sediment, nutrient loading, and 
salinity may be associated with agricultural return flow. 
In this area of the UGRB, however, these are not an issue 
due to the porous soils, shallow alluvium, and low use 
of fertilizer. These late-season stream flows can gener-
ate environmental benefits for downstream fisheries 
and riparian habitat, which, in turn, create recreational 
benefits for Wyoming residents and visitors alike. The 
most common UGRB agricultural crop is native grass 
hay, a relatively low-value crop used by ranchers in the 
basin to feed livestock over the winter. 

Although flood irrigation is by far the most common 
irrigation technology used by UGRB ranchers, they 
currently face economic pressure to change their use of 
land and water. There have been economic incentives to 
subdivide their land for residential development. They 
may face additional economic pressure in the future 
to adopt more-efficient irrigation technology such as 
center pivot, or to forego diversions to make water more 
available for other water users further downstream in 
the Colorado River Basin. What would be the down-
stream environmental and recreational effects of altered 
return-flow patterns?

Objectives
The objective of this study is to quantify some of the 
economic value of the recreational benefits associated 
with flood irrigation in one particular irrigation district 
that could be lost due to hypothetical land-use changes 
and the resulting altered return-flow patterns.

Materials and Methods
Our study area is the New Fork Irrigation District 
(NFID) in Sublette County north of Pinedale. The 
NFID is located in an alluvial aquifer system of the 
type often found in the Rocky Mountain West. Of the 
water diverted for agriculture in June and July, approx-
imately 70% returns to the New Fork River, primarily 
later during the agricultural season when flows would 
otherwise be lower.

We first use a hydrology model to show how return-
flow patterns change under three scenarios: increased 
residential development, increased use of center pivots, 
and increased fallowing. We next use brown trout as an 
indicator species to track how changes in return-flow 
patterns alter recreational opportunities. We then use 
studies conducted elsewhere in the Intermountain West 
of how much anglers spend (or would spend) when they 
go on fishing trips to approximate the economic impact 
of having more or fewer brown trout in the New Fork. 
This particular river at the foot of the Wind River Range 
is promoted as “A fly fisherman’s and floater’s dream” 
by the Pinedale Travel and Tourism Commission  
(http://www.visitpinedale.org/explore/rivers/
new-fork-river).

Results and Discussion
Agricultural value is highest for the flood-irrigation 
scenario (Table 1). The net value of hay produced by 
one acre is approximately $45; this is, in theory, the 
cost of buying replacement winter feed. Ranchers are 
unlikely to shift away from flood-irrigation practices 
under current economic conditions if they keep the 
land in agriculture because switching to center pivot 
would only bring about $13/ac in net revenues. If yields 
were to increase from 1 ton/ac to approximately 1.5 ton 
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(assuming 50% installation cost-share), ranchers might 
switch to center pivot. If downstream water users pay 
ranchers at least $45/ac to fallow, ranchers might fallow 
(and buy replacement winter feed). On some properties, 
the economic benefits of residential development already 
outweigh the benefits of keeping land in agriculture.

Recreational value for brown trout is also, like agricul-
tural value, highest under the flood-irrigation scenario. 
If key parameters change ranchers’ private incentives for 
land use, sources interested in maintaining brown trout 
may decide to supply additional revenues to ranchers to 
encourage them to maintain current flood-irrigation 
practices.

We are able to quantify the recreational benefits associ-
ated with late-season flows for brown trout; however, we 
are unable to quantify the recreational benefits of other 
wildlife and fish species due to insufficient data. More 
scientific research is required in those areas. The recre-
ational benefits presented here are consequently only the 
lower limit of the non-agricultural benefits potentially 
associated with flood irrigation in the NFID. Higher 
values may arise from including hunting, angling, float-
ing, and benefits associated with other species, such as 

bird watching. This is a case study of hydrologic and 
economic conditions in one irrigation district; results do 
not necessarily generalize to other locations. Extensions 
to this research are in development.
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Table 1. Agricultural and recreational value of return flows (per acre).

Scenario Agricultural Value Recreational (Brown Trout) Value

Flood Irrigation $45 $31

Center Pivot* $13 $27

Pasture** $15 $29

Residential Development*** Varies ($172 to $1,800) $27

*Center-pivot scenario assumes per-acre yields of 1.5 tons and 50% cost-share on center-pivot 
installation with installation costs spread over 10 years at a 6% interest rate. 

**Pasture rental rate. 

***Annualized average sale prices (from Mellinger, 2012).


